Abstract. Investigations of the colonies of western gulls on Santa Barbara Island, California, have revealed a surplus of females and the occurrence of female-female pairs that produce clutches with as many as six eggs. Females are able to establish and defend breeding territories, behaviours generally thought to be under the control of androgens. There are very few significant differences in circulating levels of the luteinizing hormone and androgens among breeding males, breeding females in heterosexual pairs, and breeding females in homosexual pairs. In contrast, however, only females sampled in 1977, in both homo-and heterosexual pairs, have elevated plasma levels of oestrogens, in spring, coincident with the period in which they show courtship behaviours such as food begging and solicitation of copulation. Given a sex ratio skewed in favour of females, as is apparently the case with the colonies of this species on Santa Barbara Island, and the essentially equal plasma levels of androgens in males and females, it is not difficult to rationalize the formation of female-female pairs. Our findings do not support the hypothesis that female-female pairing involves hormonal masculinization of one naember of the pair.
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The demonstration by Hunt & Hunt (1977) of a significant fraction of female-female pairs in the breeding population of western gulls (Larus occidentalis wymani) on Santa Barbara Island, has motivated questions concerning the origin and nature of this phenomenon, which led us to formulate two mutually non-exclusive hypotheses. The first assumed that female-female pairing occurs, at least in part, because of a surplus of females. Investigation of the sex ratio of birds of breeding age in the colony on Santa Barbara Island has lent support to this hypothesis (Hunt et al. 1980) . The second hypothesis proposed that homosexual female pairs form because of endocrine and behavioural masculinization of one member which then assumes the male role in the pair. However, observations of overall territorial and mating behaviour (G. L. Hunt, Jr., A. L. Newman, M. H. Warner, J. C. Wingfield & J. Kaiwi, unpublished data) do not support this hypothesis, although in a restricted set of courtship behaviours there are differences in the roles played by members of homosexual pairs. In the Laridae, as in many other groups of birds, it is generally thought that the role of the male involves establishment of breeding territory, attraction of a female mate and courtship, and furthermore, that these be- haviours are at least partially dependent on circulating androgens (Boss 1943; Cheng & Lehrman 1975; Terkel et al. 1976; cf. also Farner & Wingfield 1980; Wingfield & Farner 1980) . Nevertheless, 'female-female pairs of western gulls establish and maintain breeding territories, often for a period of several years, and engage in most of the usual courtship behaviours, e.g. occasionally one female will mount the other and attempt to copulate (G. L. Hunt, Jr., A. L. Newman, M. H. Warner, J. C. Wingfield & J. Kaiwi, unpublished data). It is for this reason that it seemed possible that one of the females of the homosexual pair had undergone endocrine masculinization. As an examination of this possibility we present herein the results of an investigation of the circulating levels of gonadal hormones in breeding males, and homosexually and heterosexually paired breeding females. Some of the results communicated herein have been included in condensed form in a brief preliminary communication (Wingfield et al. 1980b ).
Methods
The major focus of the study was on the colony on the northwest slope of Santa Barbara Island. In 1977 and 1978 over 400 western gulls were captured with a cannon net to which they were lured by cooked popcorn. When at least 10 were lured by the food, the cannons were fired electrically, extending the net over the birds. We captured as many as 75 gulls per shot.
